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£4^£ °J ^^1 *i«t ^ 2} £Alft 

wi-n4 ol h.x-1 

£ 1± Jfi £2* *fl-8-*U A )± E ,H ?i is. **l -Ha ^Hl %n °j7 r £i 



f- A ^3 o.s. dxltl f-^ (Digital Communication) <HW^ of^Sa^i* 3*1141313. £«- A l^ #£*r7l ^Sfl 
#*l7 r °.^-£H, o)e1t> •SS^HW *fl-§-5|-JL flfe cflaajoj o. a l^-^-a^S(PCM; Pulse Code Modu 

lation) Si4. A o v 7l PCM a o VA ^ e^Sn-tlJt* 4*111^5:3. £«r*Hr cftftr 5*3 (coding) "cMf'S] cflX*} 

°J H o V ^ °1 *r 5U°- 4, =17]} -B-ejoflAi SflEHsU flfe- • A -law" 4^, °J& f^W ^fl^U Slfe- " ft -la 

w" lM.e.3. 4^*14. 



^MHIfe- " ft -law" a o VA H A 1 3* r " A -law" *$q3.s. siftSU 5Ufe ^MM ^ 

°1 Aj-Eflofl 54.0 4 aS . Ola)) «= w o VAj «. olElsllo)^ sl-^ f£2l «£:&#*l7]- o/?-S)£4. 

A o v 7lS)- A^ofl S]^l ^ZWfe- cl^l^AlJ: «S.AflAl (DSP: Digital Signal Processor)* *r-§-*M4 fl- tflo]^ ( 
ROM Table)-!- <>l-8-*M A o Vo l?V £2: H> V *H) trfs. ^^.f. ig«« r <g^t4|. a U «H 41- tM§£ £ HI £a|$ 4^ 

«>|Sr A o v 7l S. l-§- A 0 Vo )tl: #2: 4€ 4l£f- A o v :£ g$ (converting) Srrr ^ v 2l <U oflf. Tjgtg]- 

Tfl £4. °H A o v 7| £ H E A lt!- B -tliSr D 4!£7r " A -law" ^ioU, 

E J£ " f -law" U J-A'# *113tt AlilM^: «H H^^4. 



5]^. 5^30.3. a[/o^j cj*mi£fc. c]x]g HBj 3 12 4f- f-sfl b ^£3. 4 6 J ^3*1 DSP 1225. <il7)-^4. >$7\ 
DSP 122^ A o v 7l <;l7f^l - A -law" u o v AH| 4€- B <dJH- " a* -law" ^°\) 4S- A ^XS. «fi*«rfe- *a)-§- ^^^>4. 
-f -51 A o v 7l DSP 122*r °1 D 1 §^1^ «rSr A o v 7l B ^lit (linear) ^°L5. Hr^H, ^ 

°fl ^«fl f 1 A o v 7| (linear) iH tfl-g-SHr " /i -law" H o v -i]2l $2.3. 01^t.>4. 4=f A 1 °fl «il 

(Mein Control Card) 110j9LS.fe- A 0 >-7| cflA)^ " ^ -i aw " ^Hl S)?!r ^31^ A -^1317)- °] 71-^4. 



°H 2i^-°fl A i& 2.t 4^)1 &(pcm t-no)4) D j-oi ^oiTfl ^4. ^, A-aa, B-tiJi, cai. D^i5i7h pcm di^Ei 

A o v 7l C-aJisl- B-ax D^lJ:^ A 15. 4€- 3^ 1!eH 2)?!- ^1^7)- ^4. 
tfl*H A i D J: A^sVfe- ^-4^ 5l°14. 
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45H £ It^S! tfoj£ ^ 3.*$ fH#2| iL^o] Aj^ ^oj] tfl^A^J- 7^*1-£S. tfo.^ ^/H- 

•S^^l* *ti^H| $14. 

£ g'Ss] 4* «. Ais. li-¥-Jt^2 H cKMl 2)s|) °J4slrr *l:£f- S^*}^ SW-H «*H? ^ 
•S^^Hl Si°H. °J7f£]^ 4*111 41:8:3 4^ afl^f. ^ aj.uj.oj -aajsl-fe- ti^^^. A o v 7| a^ 

°fl 2)8fl AjEH£ *1|^S1 ^71 ^ ^Ejje] %± #2; #a) f> <H^ *1"4S| #2: «<H °1| #2:Sl<H ^3 

* 4€- *H-2] £2: «<H °-3. ^a*H 2^11 ^% v * ^±3. #4. 



^EflSl #2: § *|]2<£2: H o VA H 2l*fl >g2:S Aljjrf. o^S-a-tlAS *(-2*M A o v 7l ^113^ a|#*|-7l4 
^71 ^112^1 O-S-^EJ ^I^Slfe- o^aa-ilSf - A o v 7l W&Z. £\n ^12S C J)^.5. ^ 

£4. 



?> D Jsl * 

PCM cflo]E^f. z)x)%a)5_3. f-^«W ^-8-«H. 7l#3j aJ.aJ-.HI -sf-*h£l^] ^ ^a^oJJ cflsflA^ Ayat^- 

^lej ||oi§-4. St!- tf7l PCM cflojE^ 32*11^# 24^^(T12l 7} 51 

^ ^-§-^1 51^ ^°1 A J°1 ^-g-^1 ^^ot^] ^-^4. 

£ 2^ 9j AJ A ] oflofl 4^. ^^AJS] ^Aj^. £ A J£ £ ^oJ4. a. ^Vtgoj' AJ A J ofloflAlfe. £ H| CAJ^V EJ.OJ 

±^1^1 U DSP 1222) £ 3zf ^1 ^-§-a c Jl (CODEC) 310.320* i £ 22) 2^1 2104 % Jl 

^ £.±^3. ^^ftS-v), clxl^Ai^s. olits.j.llS.S. #&*}JL ^7] cj-A] cH^a] 

AS 4-§-*flL 5UCJ-. 



£ 2°11 £a|^ ^-Aj o. aVbJj^ iL ^vjsn aJa) <H]ofl oj-s. (g^. ^J^. sj-uj-oj 210. *flg AjE«« 212 ^ ^ 7H21 
^l A J-¥- 214 S 216^-S. ^^4. ^\ 3.^ 210^- °i ^t±S. " A -law" II 21*11 4^1^-tli B.D* °J. 

^^112) ia-^l-S|.. 4-S- 0 d " A -law" oil 2)«fl £££ 4^11^5: A.Ct ^ 7l|S| ^f - ^u) 

*>4. je*!- A c v7l 2^! 210^ -a^^l±(S_FS)°fl 2)S|1 a 0 V 7 ] ^ ^ ^ o]^ *V °d^S)fe 4M|^ 4^1 

^-ilsf 4^ Afl^Aj-oj Aj^f. Ajejsj 0.3. ^^*foi «y ^3 ^j-5. t^tb4. A o v 7l Afl^Ajaj^. 212^ 2l-¥- 

<Jl7^fe- #3(CLKx), *7lAlJ:( F S x ), oflEJflA ^ C-||o|E]o| 2)8|) AJ. 7 | ^^AjalAl^^FSjsJ. nlAl 

^H^S-U^Jl.K^J:)!- ^ A St!-4. A 0 v 7l 214 $ 216£ ^7] b)aj ^HaI^uaj^ kai^joII ojsfl Aj. a2 j o. s 

°l<Hlo)l-£)^ ^ 7fl2) Bl3)5. ^£|<H sl-42) ujsl^ a o v 7 | 210^^El t^^l^ 4 *1 ! (E^i.H'tli) # 
»14^ sKu, 4S- *>42) >H4^ ^71 4^1^ A lsi(E A j3:,H A Js:)2l ^ 4^11 A Js:(B A Js:,C A ix)# »14^ *4. °H 

Aj-71 ^ 45)^ *^ ^^1-4, ® IH42) f-^oj oj^xl^ f^oflfc. 4s. ajjtjfa. St^. h^^^s. * 

^t!-4. 



a. ^Igoj AjAjf- OJSH £ 2^11 SA]*}. S «j 2104 °J Ojofl ItJ-S. ^.Aj^. c 3 o,| CA)*)- Hj.fi). 7J-OJ J= 7 )J fij 2 cj) o] Z}^ 

21 ^-(pair), ^ " A -law" ■§- 3.^ 3204 " » -law" ^ 2«| 310.2.3. «>lf-<H^!4. t 1 ^^ S, Crt!^]- - A - 

law" <>fl 4€- 4^11 A J±°li, P, R^ls:7)- - n -law" <H1 4€- 4*lll A ]iL < ?! ^-°-<i «l-§-s)^ °1) 0 14. 
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44 A o v 4 " A -law" -§-°.5. 4-§-4tr 320€- ^-§-Sl-€ 34 (TP 3057)^S. " A -law" *1| 44 £2:€ 44 

l^l5:(S^ls:)t 42: 4^r 4^-§- " A -law" *11 44 44'M A J3:(Q A J:§:) 

5. £2.t!-4. t!^ A 0 v 7l " u -law" -§-0.5. 4-§-4fe ^1134 310 34 (TP 3054) ^.5. " ^ -law" °fl 

44 #2.4 ^^^^^(R^lSL)* ^^^J:^. 4-2: 444 oj-^^AlJif. - ^ _i aw " oil ojg)) cl*|<gAli(pAl5:) 
5. ^7) ^1 234 310 ^ 320£ £ 2*il E4£ 4^ ^44 2125.44 *fl^4fe- S_FS*1] 44 47]-4 

^ 4444514 #2. 4 it 4^* 4^4^, ^1 #2- * 42:^ CLKx*l| 44 ^*j]44. 



E 4*r 4. U^S] 4 44 e|oq Oj-S. 2<3|#;*HH A|~g.S|£. ^1^1-2) J^-fr £44 E444. £ 4*1]^ f-7) 

-tiJKFSx). #s](clkx), 4^ 4443: (s_fs) a 4-71 4^ 444:5.(s_fs)*ii ^ 444 444 ^4 

44^1 DO -D7-fr E44H 5tf4. £ 4*11*1 4 4*H E44 444 444 4^ CH.#04- 3.9//sec4 44-fr 7>3 
-§• 4 ^-2.4, 444 4^4445.^8) SE* 4 4^*1) 444£r 3.9/;sec4 44-§- 444 ^ oj. ^ ojc}. 
44^43- 43 44£ £-§-4*11 444 4 a 44 cflolE^ 4E4^4 ^(Address.bus) 

4 44&I >; (Data_bus) 7} 4£44 4^444 212<H1 *)]^44. 



44 A o v 4£ n^-fr #2.44 4 «S ^4*1) 4€- 4^14 ^44 4*5)- £4. 



£ 2*11 E44 A4314 C43171- " fi -law" 4 44 £2:4 3 B45l4 D*±S.7\ " A -law" *H 44 42:4 Z£ £ 2<H| 
E44 " F45., H43l, Etii. G^Jl" fc- £ 3*l| E4t>" " S^Jf., Q4.5., P4£, R^JL" 3 44 ^£ 43.44. 44 
4 £ 2«H| E44 A4Jl4 C43l7|- " A -law" *H 34 4243 B43-4 D#5.7} " ^ -law" °fl 2l*> ^2:°J 
fe- E 2°11 > F^lJl, H-tli. E-fclS. G^ii" E 3<Hl E A ltb " R^iJl. P^J^, Q^Jl. SUS." S+ 44 ^-°r -tli 



A o v 7lt!- ^ 71-4 ^^°11 3X°) «■ ^^*11 ^ f-^-fr f-IHW "1-4 7]#l ^£ s. 2*11 E A ltb 

BtlS-Q " A -law" °11 2)«fl ^2:^ c)^) ^a]xo| jt._ A^^Sl- C^5l7> " fi -law" *fl 2)«1) ifi2:€ ^41^51 

4^ 71-^sH -i^*l-E4 t>4. «H E 3*11 E A ltF ^123 «| 320^- A o v -§-2}-€ " A -law" -g- 3 c J]<il " TP 3057)* 
-g-*M, ^Ua c A' 310£- A o v *Sl-€ " ^ -law" -§- 3.^91 " TP 3054" f- 4-§-^4. 

" A -law" ^2:€ BHS-7} " (i -law" #2:€ P^JlS. >fi«:Sl^ f-4-|- ^^4^, A o v 7l B^S.^- -§-*J*}: F^^Lfe 
3^ 2104 4^4 214S 9l7\S)v), # 7 ] 210€r *^ ^^4 212S.44 *ll^£]tr S_FS°1] 4«« 4 ^^(°J °flS. 

32 *ll^)-§- 7>4^ A J-7l F^ia-f-Ei £«-! v ^^-fr >yej*b4. A o v 4 ^^4^ A o v 4 a c J! 210^ A o v 4 >a 

^^*fl ^Sl^^ " A -law" ^2. ^2* " n -law" ^2^JiS ^^^4. 

A o V 7l •aSsfe 4^* E 3*11 E4th f-«ll A o V ^)4 ^^4^, A o V 4 F^S.S\- S A i27f °j7l-£l<?l ^ 

254 320-°r S_FS*)1 4*H ^^4 " A -law" >S2:£ 4^5.11^3:5. 42: £4. 4 V 4 42:^ of^-s.^ 

^51^ 4\3. C A 3\0±S. "?l7)-44, ^J-71 ^1134 310£- ^4 4'd-5.Il A i2«>il 4141 " ft -law" ^2:^5.4 

*^«4. A o v 4 P-y^^ Si:*114 °J^«: 44 £4 E 2*11 E4& E^Jifi}- *°Jtb ^5:44. 



^71 ^^^^^^(S.FS)^ 44544 °J7>£1^ =b|oj ^71^12 FSx, -13 CLKx, 4Eefl>: Bjif - -f-s)) o]7> 

4fe 4Eefl± ^ cfloiEi nj£f. f-sfl <?l7i-£ife cqo)E)# o)-g-44 ^fl^ ^44 212*114 B ^t!-4. A o v 4 FSx4 CLK 

x ^ S_FS4 4^-er E 4*11 E4«r 44 £4. A J"4 E 4*114 ^-^ £ 4^-1" ^444 4*11 #34 fe- S.FS^r 44^ 

4^4 ^44 *4f- 4 =oi #o\o\ o]s. °J4 ^^4^ A o v 4 s_FS^ 3.9/*secf-°i -°r4^* ° a v ^ Sti4. ^4 
E 4*l|ir ^4 4^(CH.#0)4 ^4471 4«: S_FS7}- u s ^4^ 4^44- 4 ^ °vt-5-4. 4 84S4 444 
DO -D75 444 4# -SL4IL °a4. 
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^] S_FSb 4334 J^JIS. BJ-S -9- 214«H1 *H^€4. A o v 7l b)^^- 214^ A J-7) J^s.7} °]7]-4b ^71 (3.9 
sec)*"&£ A <M B4l±4 #3 3£l 444^. 2«| 210.5.5.44 #34b -53 3 « jH^ofl sfl#4b E4!£21 
*3 33.1 <2344. A j-7] S_FS7l- «l7fSJfe- ^71 (3.9// sec)^ 0 ^ A 0 v 7l B^lS-f tHs|3 4b 4511 *il444 
3 S# 444aL, Q7] E^JlI 44^ 4b HIS)* *W*M 33.1 ^44. 015. o|*fl AJ-7I <f HfS|7> #3 441 
*-8-*K2. Si £41 421" A J-7l ^ HjsiSl ^4 *i«:44 *fl^£ " A -law" $2^) 2]*V >Sia«>H, A o V 7) 4 ^fl 

^3 4644 " // -law" 42:°fl SI* 4£7f 44. 444 ^7| B4317} 32 *fl^* 7}x|h aJ. 7 ) jaI^o)] 21 

«B -a«!£M 31^H^€- " A -law" 42:4 a o v e)H- -8-*l*H, #4 4<34 Sfl^ ^^<H]>LV - // -law" 4.2:4 tfelW 

€4. 



4-§-°-3., " M -law" 42.4 C(G) A JJ17> " A -law" 42:4 H45.3. 444b *4-§: ^44, C4£b 3.^ 2104 
444 216.2.3. °J7f£]^, Aj. 7 ] S cjj 210 ^. ^ AHgfltL 212343 4^4b S_FS°1| 4*11 c)- ^^(«y ^3. 32 *Hg) 

* 7f4b 0463.43 4£t 4 xi|g«- 4«!44. A o v 7l 44t ^fl^oi gqsjg a o v 7 ) 2 a| 2 i 0 £ #71 a^ 

*H^°fl 43$lb " // -law" £2: 461 " A -law" 46 463. 4444. 

av 7 | 444b h 3^1 ^-§- f-sfl Aj-^jsi -gigs).^, a o v 7 i C 464 ^.<g$ aj^oi R a]jt 7 > 9J7I-34 4 
310£ S_FSi 4*11 4 "34 " /i -law" 42:4 461 ^lltii£ ^2: 44. aj. 7 ) 443.3. 

46b ^]2S C J! 320.2.3. 47}4 D i, aj- 7 i *)j 2 £<sJl 320 °. aj- 7 ] oV^^aj^.o)] cj]*|] - A -law" 42:4.2.34 Q461 
«h8$4. aj. 7 | qa)^^ u]-s|. go] £ 2<H| £4*1 H464 ^44 4644. 



44 *«44<a!46(S_FS)b «tt^S|o1 K-t!5:7|- Bj^Jf- 216<H| ^)|^€4. ^71 Bj^Jf- 216€r A o v 7l <?l7>£lfe 
*7l (3.9/isec)^-^ A o v 7l C^^Sl a^H, A ^7l S«| 210^.S.-9-E : | sH^fb 

iS] 35.* «3«4. ^. A o v 7l ^H'i A i«i A ]J:(S_FS)7l- «?!7V£)b ^7] (3.9// sec)*^ A ch7l cail- m% 

fe- ^i«h«h 33.1- A^m, a o v 7) h^ijii- ihb)^ sRr ni5ii- ^i<h^ 3S.1- °m °j*h A 0 v 7i ^ 

^3)7). £3 ^^-jVal SU^S-of 4^ A o V 7l ^ HlSlS] Aj- 7 ] tggtW ^ ^ ., aw .. sj^. 

A Ji°H, A o V 7| th ^ll^Sl Aj^nVo) •• A _ law " #3.0)} o]^- Al^yV ^c)-. 2t a o v 7 i C Al517l- 32^^-1- 7Wr 3-f °flb 
^71 S.FS^il 2] «!1 l^-dBi Aj^s^cf^ AiajEjxl 31*11^-S- " // -law" <^2:¥l ^Efl* *i|*H. A o v 7] 1 
sfl^oflBj- " A -law" >fi2:€ a o v eH7)- ^cf. 



A o v ^?t 44 " A« -law" 4^^2) a] ^«|^ 4)13. s}-^ - A -law" ^2: "J-^Hl S)4 

°1, " A -law" ^2:€ 4^ Afl^S] Alj: s^j. n)-^7l-xla Ajaj^ efl^- ^^^1 SVs}^ " p _i aw » h 0 Va)o1| ojsfl ig^ 

^4. 



H]^ A o V 7l?!- °1|4 <Q7}$& <Ji *l|7i)7f °j7f£)b >0^2) « 0 V^o)] 44 2^2] $1*1 ^3% v ^s A i 

7V^sV4b 4^j%Hl 44 A oMl*v °. ^^=^.t)-. 4^-3]*!: ^ A l ^Hl A 1b 444 

^fl^ofl cflsHAl ggo| 7>^4£S. ^^^o.u). c 2 <Hl £A]tV Ajaj^. 212^1^^ 471)4 -a^^i* Bif- ^ 
£€:sU4 4b 471144 434 7^44. A o v 7l sj^-i- 434b 3^-°flb £ 2°ll £4l> 41- ^ A j°J s. 
«1 210. el A o'^ 214 U 216* 43 v 4ji4 4b «H^°11 cfl-5-44 4 ^«I4'H44 tl-4. 



&HJ4 64 

44 a-°l €■ t^4 ^«:34b 4-§-4^ 4^1)^^3:4 ^^i^ *W ^tt* ^Q^S-S.*) ^ 

AE J ^« 4-8- 13 °A 4^^ ^fl 44 ^4* 3^4 ^ ^ ^4. 
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(57) $3 
37$ 1. 

A o v 7| *fl\i ^sjjfoll «|«n Aiej^ *Bigtfs] #71 Jp i± ^£ ^2 f 1 ^ «m-21 £2: U <W<H1 Slifl 
-a 31 5Ufe -tlit- + 41- «a*H t^fe 2*1.2.3. tM§«-* *MJj2.3. 4 

*1|1%M| sa«>w. 

A o v 7l <d«jJf-7V an <d«HJi«fl 2l«l) aWSM W 3.q ^.s^e) t^sjfe ±^ sfl^Bf #7) ^l-sife 
^t 1 ^ 3. 

*fl2%M| fl°H, #7) sj^i^s., 
4. 

t- ^21 £-g-*i-fe- *i ±11*11*1 si ^i^anaa-ai «a$Hj-*w sa^H. 

^7) *ng ^-"Ml 21*11 *fl^^Mi *Jel5Ufe #7| if ^e)) ^j^ga. «S-*J § *m«a S)*h •ass 
#7] *ng #ejJf<Hl 2]5l) -gejg ^IM) -a si safe A o v ?l ^ ^313 €± $2: H <H ? *}2&± yq<H slsfl <S2.€ ^ 

^?-% v 5. 
*]4%H1 5a«H-H. 

A o v 7l °.S^e1 t^slfe ^1 ^123^0.3. <&7\£\& clxi^Ai^f. av 7 ) ^^^ej^-'Hl sisH ^l^El 

fe ^ ^H^isoll S)«« eJ-8*K? ^liel^^-^, 

^■7] ^|2se!5.S.-?-El t^slfe ±=3 ^1 ^iseio.s. <y7l-£)fe ci^i'M'iijr-f ^71 ^H^JJ:^ slsfl <a| 

A o'5l-fe ^25)^-¥-# ^M|^ ^ sl-fe 4^11^ €^-¥"31^2: -ilJl ^«r=S-*l. 
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6. 

±5. °d7}£\^ cW^gif- »1b|«8 sfe $2^3. t»-^«-£ ^.9-3. sl-^r 4^ s^JL^^Jl 
*|6%H| fl°H, W *il2 D -Wt, 

1 



110 

_L 

112 



□|ol p. 



122 



120 

_2_ 



124 



oil 2J 




□ I 

A 

DSP 




C| s| g 


i 3Ai 


C |> 
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!£<S 2 



A <- 



C > 



CLKx> 
FSx > 
Address_bus> 
Data_bus< 




PO 



R O 



310 



(TP3054) 



£>a 3 



320 



(TP3057) 



<□ S 



DQ 



-CD S_FS 



<□ CLKx 
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